Glucocorticoid receptor-mediated insulin-like growth factor-I transcriptional regulation in BeWo trophoblast cells before and after syncytialisation.
Prenatal exposure to excessive glucocorticoids (GCs) leads to intrauterine growth retardation and fetal programming of adult health and disease through deregulation of placental functions. Placental secretion of insulin-like growth factor-I (IGF-I) plays a critical role in the regulation of placental development and function. However, it remains elusive whether GCs affect placental functions through glucocorticoid receptor (GR)-mediated transcriptional regulation of IGF-I gene. In this study, human placental choriocarcinoma (BeWo) cells before and after syncytialization were used as cytotrophoblast and syncytiotrophoblast models, respectively, to explore the effects of dexamethasone (Dex) on transcriptional regulation of IGF-I gene at both stages. Dex significantly inhibited (P<0.05) cell proliferation in cytotrophoblasts and down-regulated amino acid transporter SLC7A5 in syncytiotrophoblasts. Concurrently, the abundance of IGF-I mRNA and its transcript variants, together with IGF-I level in culture media, were significantly reduced, in association with significantly enhanced (P<0.05) GR phosphorylation. GR antagonist RU486 was able to abolish all these effects. Two glucocorticoid response elements (GREs) were predicted in the promoter regions of IGF-I gene. GR binding to GRE1 was significantly enriched (P<0.05) in both cytotrophoblasts and syncytiotrophoblasts, but that to GRE2 was significantly diminished (P<0.05) in cytotrophoblasts but not in syncytiotrophoblasts, in response to Dex treatment. IGF-I supplementation completely rescued Dex-induced cell cycle arrest but not SLC7A5 down-regulation, indicating different regulatory mechanisms. Taken together, our results suggest that GR-mediated transcriptional regulation of IGF-I is involved in Dex-induced inhibition of placental cell proliferation and function.